The glutamate transporters EAAT2 and EAAT3 mediate cysteine uptake in cortical neuron cultures.
Cysteine availability is normally the rate-limiting factor in glutathione synthesis. How neurons obtain cysteine from extracellular space is not well established. Here we used mouse cortical neuron cultures to examine the role of the excitatory amino acid transporters (EAATs) in neuronal cysteine uptake. The cultured neurons expressed both EAAT2 and EAAT3. Cysteine uptake was predominantly (> 85%) Na+-dependent, with an apparent Km of 37 microm. Cysteine uptake was reduced by the EAAT substrates l-glutamate and l-aspartate and by synthetic EAAT inhibitors. The non-selective EAAT inhibitor threo-beta-hydroxyaspartate had a significantly greater maximal inhibitory effect than did the EAAT2-selective inhibitor, dihydrokainate, indicating uptake by both EAAT2 and EAAT3. Serine, a substrate of ASC uptake system, had negligible effects on cysteine uptake at 10-fold excess concentrations. To assess the functional importance of EAAT-mediated cysteine uptake in neuronal glutathione synthesis, cultures were treated with diethylmaleate to deplete glutathione, then incubated with cysteine in the presence or absence of EAAT inhibitors. Threo-beta-benzyloxyaspartate and the non-transportable inhibitor threo-beta-hydroxyaspartate both inhibited the cysteine-dependent glutathione synthesis. The findings suggest that neuronal EAAT activity can be a rate-limiting step for neuronal glutathione synthesis and that the primary function of EAATs expressed by neurons in vivo may be to transport cysteine.